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GENERAL TECTONIC AND STRUCTURAL SUMMARY

This map was prepared as part of the Trans-Alaska Crustal Transect program whose objective
is to provide multidisciplinary geological and geophysical coverage in a north-south corridor across
Alaska that is centered generally along the Richardson and Dalton Highways. Details of the bedrock
geology, structural style of rocks in the map area as well as their tectonic evolution are presented by
Plafker and others (1989) and Nokleberg and others (1989). Except as otherwise noted, the following
summary is based on these two papers. 1

ic in

In the map area, pre-Cenozoic bedrock units are divided into three fault-bounded
lithotectonic terranes that differ markedly in stratigraphy, structural style, and age. These terranes
correspond with the Wrangellia, Peninsular, and Chugach terranes of Jones and others (1987). The
Border Ranges fault (MacKevett and Plafker, 1974) forms the northern boundary of the Chugach
terrane; the Contact fault, about 25 km south of the map area, juxtaposes the Chugach terrane against
Paleogene accretionary sequences (Ghost Rocks and Prince William terranes) and the allochthonous
Yakutat terrane [Winkler and Plafker, 1981; Plafker, 1987].

The Wrangellia and Peninsular terranes are parts of a dominant!y oceanic allochthonous
superterrane (composite Terrane I1) that was amalgamated by Late Triassic time and was accreted to
terranes of continental affinity north of the Denali fault system in the mid- to Late Cretaceous. The
southern Wrangellia terrane margin consists of a polymetamorphosed magmatic arc complex at least
in part of Pennsylvanian age (Strelna Metamorphics and metagranodiorite) and tonalitic metaplutonic
rocks of the Late Jurassic Chitina magmatic arc. The southern Peninsular terrane margin is underlain
by rocks of the Late Triassic(?) and Early Jurassic Talkeetna magmatic arc (Talkeetna Formation and
Border Ranges ultramafic-mafic assemblage) formed on Permian or older basement rocks.

The Chugach terrane in the transect area consists of three successively accreted units
characterized by dominantly south-verging folds and faults. From north to south these accretionary
units are: (1) minor greenschist and intercalated blueschist, the schist of Liberty Creek, of unknown
protolith age that was metamorphosed and probably accreted along the Border Ranges fault (BRF2)
during the Early Jurassic; (2) the McHugh Complex (Late Triassic to mid- Cretaceous protolith age),
a melange of mixed oceanic, volcaniclastic, and olistostromal rocks that is metamorphosed to
prehnite-pumpellyite and lower greenschist facies that was accreted along the Second Lake fault and
Border Ranges fault system (BRF1 east of map area and BRF2 in map area) by middle Cretaceous
time; and (3) the Upper Cretaceous Valdez Group, mainly magmatic arc-derived flysch and lesser
oceanic volcanic rocks of greenschist facies that was accreted along and south of the Tazlina fault by
early Paleocene time.

All three terranes were affected by a regional thermal event that culminated in early middle
Eocene time (48-52 Ma) and resulted in widespread greenschist facies metamorphism and plutonism.
Plutonism accompanied or immediately post-dated northward-verging deformation in much of the
northern part of the map area that refolded older southward-verging structures that characterize the
Chugach terrane and southern margin of the Wrangellia terrane in the map area. Subsequent
Cenozoic deformation included 1) local formation of orthogonal cleavage and veins possibly related
to relaxation of regional compressional stresses during the Paleogene, 2) large-scale Paleogene
counterclockwise oroclinal bending of Chugach and Peninsular terrane rocks about an axis that
extends just west of the map area, and 3) strike-slip displacement on conjugate sets of transcurrent
faults and probable reactivation of older structures related to Neogene emplacement of the Yakutat
terrane to the south (Plafker, 1987; Nokleberg and others, 1989).

Faults

The major segments of the Border Ranges fault are distinguished on the map and sections as
"BRF1" for the contact between the Wrangellia and Chugach terranes and "BRF2" for the contact
between the Peninsular and Chugach terranes. The complex structural relationships exhibited in the
structure sections between these two segments of the Border Ranges fault system in the map area
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result from large-scale early Tertiary overthrusting of the Wrangellia terrane relatively over the PLUTONI ic— i 5
Peminmar S Chagiils AL METASEDIMENTARY AND METAPLUTONIC ROCKS SEDIMENTARY AND T AR Revier Memil-Maik: Anseniion K
The Border Ranges fault segment between the Chugach and Peninsular terranes (BRF2) on (Uranatina River Metaplutonic Assemblage) vve) [ Kvv] [Kvs PR Tt b s
the average strikes east west and dips gently to moderately northward. It is marked by discontinuous METAVOLCANIC ROCKS VOLCANIC ROCKS Jad Upper Jurassic = ; i
zones of strongly sheared serpentinite that vary considerably in width from as much as 125 meters g P
thick along part of the Tonsina ultramafic-mafic unit to about 50 meters thick along part of the Jem| Memt Upper Jurassic - JURASSIC JURASSIC AND Fault contact
contact with the schist of Liberty Creek. In contrast, serpentinite is absent along the sharp contact _J OLDER (?) - e
with the Nelchina River Gabbronorite where it is exposed west of the Richardson Highway. Upper Triassic (?) and Mi i
Structural relationships indicate at least 20 km overthrusting of the Peninsular terrane relative to the Jt 4 JNQ th Jiw Jtdh Jts S Intwnate KJdm | Vgper Veiaden (? to - URETARRERUIS. SRAPAN,
Chugach terrane along the BRF2 segment. Lower Jurassic and older (?) Middle Cret AND TRIAS )
e Cretaceous SIC (?)
The Border Ranges fault segment between the Wrangellia and Chugach terranes (BRF1) = 1 JURASSIC Fa
bounds a structural flap that is mostly flat-lying to gently undulating but locally dips steeply due to - Ao Unpectaln | OR OLDER Fault contact
post-emplacement (Eocene?) faulting and folding of the thrust surface. The fault is marked by a j .
zone of ductilely to brittlely sheared rocks ranging from a few centimeters to tens of meters wide. ] 7
Sparse small lenses of highly sheared serpentinite up to a few tens of meters thick along the fault may .
have been derived from the Tonsina ultramafic-mafic unit. Structural relations indicate at least 40 Jic - Pre-Lower Jurassic - JURASSIC(?) OR OLDER
km of westward and (or) southward thrusting of the Wrangellia terrane relative to the Peninsular and -
Chugach terranes along the BRF1 segment.
The Second Lake fault strikes east-west, dips steeply to vertically, and merges with the BRF2
to the west. The fault is marked by shear zones up to a few hundred meters wide and by
discontinuous lenses of serpentinite derived from dunite that are up to 4 km long and several hundred
meters thick. m 1
The Tazlina fault juxtaposes Valdez Group rocks against the McHugh Complex along a Middle
contact that in most places within the map area is a narrow, steeply north-dipping, planar surface l:Pg P "
with local zones of sheared country rocks up to a few meters thick. An exception is the area just east ennsylvanian PENNSYLVANIAN
of the Richardson Highway where the irregular map trace of the fault reflects flattening and warping FPsm Lower Pennsylvanian
of the fault plane.
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Unconsolidated Deposits (Quaternary)-- Diverse unconsolidated surficial deposits of Sedimentary and volcanic rocks : S Valdez Group (Late Cretaceous)-- A thick, lithologically monotonous sequence of
mam!y Holocepe age, except for' deposits of glacial .Lake A.htpa anq ice-contact Jt Talkeetma Formation (Early Ju.rassw and Late Triassic?)-- Dominantly andesitic schistose flysch and minor metatuff that crops out in a belt 80 km wide in the map Alaska Geological Society, 1969, Southwest to northeast stratigraphic correlation section, Eureka to  ~
morainal deposits that formed during both the latest major glaciation (Wisconsin) and volcaniclastic rocks and associated hypabyssal rocks that are poorly exposed at Stuck area. Originally named for rocks near Port Valdez, and geographically extended to Rainbow, Copper River Basin, Alaska: Anchorage Geological Society, Anchorage, Alaska,
the younger Alaska glaciation and lahar deposits from the Wrangell Mountains. The Mountain and in isolated wooded hills just west of the Richardson Highway in the include equivalent rocks that underlie much of the Chugach and Kenai Mountains 1 sheet.
distribution and character of these deposits is taken mainly follow Nichols and Yehle northern part of the map area. Formation was originally defined in the Talkeetna (Tysdal and Plafker, 1978). Northern contact is north-dipping Tazlina fault (Winkler Aleinikoff, J.N., Plafker, George, and Nokleberg, W.J., 1988, Middle Pennsylvanian plutonic rocks
(1969) and Williams and Johnson (1980) with minor modifications of ice-bedrock Mountains (Martin, 1926) and geographically extended into the Valdez quadrangle to and others, 198 1a; Nokleberg and others, 1989); the southern contact (south of the map along the southern margin of Wrangellia: in Galloway, J.P. and Hamilton, T.D,, eds., U. S.
contacts within the map area. The chronology of glacial and glaciolacustrine sequences include lithologically and temporally equivalent strata (Winkler and others, 1981a; area) is defined by the Contact fault along which rocks of the Prince William terrane Geological Survey in Alaska, Accomplishments during 1987, U. S. Geological Survey Circular
in the Copper River Basin was discussed in detail by Williams and Johnson (1981) and Plafker and others, 1989). are thrust relatively against and beneath the Chugach terrane (Plafker and others, 1016, p. 110-113.
Ferrians and others (1983). Consist of: Moderately folded and locally faulted with general northeast dips at angles of 1977; Nokleberg and others, 1989). Because of complex deformation and the lack of Burns, L.E., 1985, The Border Ranges ultramafic and mafic complex, south-central Alaska: Cumulate
Q?l Alluvium (Holocene) 15-55°. Unit 2-3 km thick. Well and seismic reflection data from within the Copper marker units, the aggregate stratigraphic thickness of the Valdez Group is not known; fractionates of island arc volcanics: Canadian Journal of Earth Sciences, v. 22, p. 1020-1038.
Q A“]“",'al fan deposits (Holocene) River Basin indicate that it is overlain by Middle and Upper Jurassic and Cretaceous at least several kilometers of strata are present. The structural thickness of the Valdez Burns, L.E., in press, Geology of part of the Nelchina River Gabbronorite and associated rocks: U.
Qd ?e taic depos:lts éIHf)locene) bedded sedimentary and lesser volcanic rocks (Plafker and others, 1989; Alaska Group, based on geophysical data, is slightly less than 20 km (Fisher and others, 1989; S. Geological Survey Bulletin*
Qt Telrrace gravel (Ho ocgnle) Geological Society, 1969). In the map area, the contact with the Nelchina River Plafker and others, 1989). Metamorphic grade is mainly low greenschist facies with Cameron, B.E.B. and Tipper, H.W., 1985, Jurassic stratigraphy of the Queen Charlotte Islands,
Qtc alus cone deposits ( H° ]ocene) Gabbronorite to the south is everywhere concealed beneath unconsolidated deposits local areas of biotite-grade rocks in the southern part of the map area. Metamorphic British Columbia: Geological Survey of Canada Bulletin 365, 49 p.
Qsw Slope v]vash ldepos:}s ( }‘; t;cene) but is inferred to be a fault. These two units are juxtaposed along high-angle faults grade increases along strike to the east, culminating in the Chugach metamorphic Carden, J.R., and Decker, J.E., 1977, Tectonic significance of the Knik River schist terrane, south-
Qsm Supraglacial moraine (Holocene) at the few localities where the contacts are exposed in the western part of the Valdez complex, a schist and gneiss crystalline complex with sillimanite grade migmatitic central Alaska: Alaska Division of Geological and Geophysical Surveys Geologic Report 55,
Qrg gOCk BI;ICC:HS (.HOIOlgel"e) quadrangle (Winkler and others, 1981a); modelling of aeromagnetic data, however, rocks (Hudson and Plafker, 1982; Sisson and others, 1989); to the west it gradually p.7-9.
Qow utwash egosnt§ ( 010?3"9) suggests that the contact dips northward at a moderate angle (Case and others, 1986). decreases to zeolite facies (Winkler and others, 1981a). Consists of’ Case, J.E., Burns, L.E., and Winkler, G.R., 1986, Maps showing aeromagnetic survey and geologic
Qlc Lacustrine %DOSl]t)S (Pleistocene) Kvs Metasedimentary rocks-- Mainly metagraywacke (30-80%) in thin to very thick beds interpretation of the Valdez Quadrangle, Alaska: U. S. Geological Survey Miscellaneous Field
ka Glacial morankne (d leistocene) Predominantly andesitic volcaniclastic rocks with minor basaltic and siliceous interbedded with subordinate metapelite, and minor metavolcanic rocks and Studies Map MF-1714, 2 sheets, scale 1:250,000.
Qke Ka}:ne gnd es erpleposxts (Pleistocene) components. Bedded sequence is thoroughly indurated tuff, crystal tuff, lapilli tuff, metaconglomerate. The sediments were deposited as deep sea fans, probably in a Clark, S.H.B., 1973, The McHugh Complex of south-central Alaska: U. S. Geological Survey Bulletin
Qrv Lahar deposits (Pleistocene) breccia (to block-size) and tuff breccia, with minor siliceous flows and pebbly coarse- trench. The metagraywacke is greenish-gray to gray, and fine- to medium-grained. 1372-D, p. D1-D11. 2
T Tonalite (E Di diasbyib | li T 172 km? that i d grained volcanogenic sandstone. The andesitic tuff, crystal tuff matrix, and most Mainly lithofeldspathic or feldspatholithic, and consists of plagioclase, quartz, and Coleman, R.G., and Burns, L.E., 1985, The Tonsina high-prqssure mafic—u!tramaf ic cumulate
g °“3h“eU( ocepe)—}—{' 1scor! a“‘l ypabyssa ‘gl“a 1te stocl a l‘?“t / - m Lt i‘ ]"“,”-‘ "es fragments of the lapilli tuff are mainly composed of turbid devitrified glass containing altered lithic fragments + white mica, epidote, sphene, graphite, amphibole, chlorite, sequence, Chugach Mountains, Alaska: Geological Society of America Abstracts with
the i 'a“at‘:a :j"e'l' metip :‘“’mc da;sem aﬁe (map ro%a ity no. 6). 1 ;‘t ol?ogllfahy scattered plagioclase microlites and sparse plagioclase microphenocrysts. Breccia and calcite. Metamorphic biotite is sparsely developed in the southern 1/4 of the map Programs, v. 17, p. 348. ; :
simi a: stocks an. pblllgs are doi?lteﬂ JU;t(t:O t e[ east 9r ht € map area Wl:' ;_“ ‘b tlde fragments include: 1) andesite porphyry with plagioclase pheqocrysts to 2 mm in a area and adjacent areas to the south and east. Some of the metagraywacke is composed DeBari, S.M., and Coleman, R.G., 1989, Examining the deep levels of an island arc: evidence from
metapl “‘0““1’ 3‘3,5‘:“ alge %“ cHig Thomp e‘i‘: he Intrusive rocks l‘,"";‘,‘ 01a, groundmass of pilotaxitic plagioclase microlites, (2) andesite with randomly oriented of up to 90% intermediate volcanic grains. Also recognizable in the best-preserved the Tonsina ultramafic-mafic assemblage, Tonsina, Alaska: Journal of Geophysical Research,
t??"sl”c‘m“s 3‘;. Aght=eoiar 3 %“‘C.'g?s' ;.swc e l‘ 8D agea 3 l;'.e”.’ ZED 3{?3" plagioclase microlites, chloritic amygdules, and clots of epidote to 2-mm diameter, rocks are sparse granitic and chert or felsite clasts. Fabric is characterized by a spaced v. 94, no. B4, p. 4373-4391. : : :
: ‘;ne.- to mteh lum;gralln% , hypi :quo':p l(;j sranudqr, _ml_xscm]/]l.te}; I‘Ot?te t’t'Ol‘l.a ite. (3) cryptofelsitic rhyodacite(?) composed mainly (_)f cryptocrystalline sn!nca ‘and incipient cleavage or variably developed schistosity. The schistose rocks commonly Detterman, R.L. and Reed, B.L., 1980, Sgratlgraphy, structure, and economic geology of the Iliamna
)7 " an%rllts ‘tjo_ e ezs tll:lc d“ e.qualt'tz ".9" e ang srano lorlue '3 MMEIe thoe 10(1!:: oF feldspar, (4) chloritic devitrified andesitic basalt(?) with sparse plagioclase microlites. have well-developed fluxion texture in which matrix and lithic fragments have been . quadrangle, Alaska: U. S.Geological Survey Bulletin 1368-B, 86 p. > ;
: 3‘ P “:‘i&f‘.\ 2 ORI ;mayf X e] OITRan ?allc BECCESOTY MInGeat, and HUSCOVItS may replace Monolithologic tuff breccia on Stuck Mountain is composed of subrounded basaltic pulverized and molded around strained and flattened quartz and plagioclase grains Ferrians, O.J., Jr., D.R. Nichols, and J.R. Williams, Copper River basin, 1983, in Guidebooks to
N\ :,-li RS S s er biotite or form from alteration of plagioclase (Winkler and other s, 1981a). . andesite clasts | mm to 5 cm in diameter of devitrified glass containing plagioclase (semischist). Quartz veins are ubiquitous as segregations both parallel to foliation and permafrost and Quaternary geology along the Richardson and Glenn highways between
\*‘Uiﬁ'\f“mg i A.f%—d—ﬂg's'g- :ef‘;’%'a‘cai:o“ame hasb";?"y]co"co’d;m b“’tl"e and muscovite microlites, very sparse clinopyroxene, and up to 30% amygdules of chlorite, quartz, crosscutting the foliation and bedding; locally, they constitute as much as 30% of Fairbanks and Anchorage, Alaska, Fourth International Conference of Permafrost, July 18-
S\ JorEREm 23?;‘ ?)I 5 1 ?:'.' g e, aft at a;;e probably close té) tf e emp agenli‘ent age (no. epidote, and sparse prehnite. The breccia matrix and interbedded tuff are lithologic- metagraywacke outcrops. 22, 1983, Division Geological Geophysical Surveys. Guidebook 1, edited by T.L. Pewe and
~a i ta let 3, lss::;l;ntgagat:l!r:s idrm:o:' e st:;]me sal:“tg i I’.‘:lm tnear y - ate Jl;_rtahssnc ally similar to the basaltic andesite clasts. Subordinate dacitic to rhyodacitic flow units The metapelite is dark-gray to black and consists mainly of carbonaceous R.D. Reger, pp. 137-175, Division of Geological and Geophysical Surveys, State of Alaska,
| s q mewap lll o ":}:ocl ; E. p C4 ":!3 6 ?“gl lea'.’r';f.a’ gremp.era.l e dese consist of very fine-grained quartz, plagioclase, and epidote with <1% plagioclase phyllite with lesser argillite and very fine-grained mica schist. Dominant minerals 1983, W R _ 2
T — {n:jqera‘s n r e ocege ](_:“OS' an lift af eh ). }:s COOCI:‘IQ i }llnterprete 485 microphenocrysts and rare quartz amygdules. Locally, the felsic rocks exhibit a are quartz, white mica, and graphite # plagioclase, epidote, and calcite. The grain Forbes, R.B. and Lanphere, M.A.,1973, Tectonic significance of mineral ages of blueschists near
;" lca_tnvel:l °d pr‘;)nounf:l_e [ Rcene  uple th.o t : "".)";l ern % “832 Mour;\t:xqs. distinct flow banding defined by trains of fine-grained epidote up to 3 mm thick. size of metamorphic minerals is 0.05-0.] mm in the phyllite, is less than 0.05 mm in Seldovia, Alaska: Journal Geophysical Research, v. 78, p. 1383-1386.
;°'°p'°a y-dated pre-Tertiary metamorp dlc }:’oc 3 lth ages of ca. 45 to 52 Ma in The volcaniclastic sandstone is medium- to coarse-grained, and consists dominantly the argillite, and is up to 0.3 mm in the schist. The finer-grained metagraywackes and Grantz, Arthur, 1960a, Geologic map of Talkeetna Mountains (A-2) quadrangle, Alaska, and the
_tre same general area sungeslt wnde_Is_grea tl'erma metamorphism related to the of tightly cemented angular to subrounded lithic volcanic fragments and plagioclase metapelites generally are finely laminated (1-2 mm). They typically contain abundant contiguous area to the north and northwest: U. S. Geological Survey Miscellaneous Geologic
erpafr y pl:tomsm (no. 5, Table lg' 3 e tpm} ne;to.cl.t and associated plutonic rocks crystals in a tuffaceous matrix. Extensive alteration is associated with intrusive quartz segregation layers and spaced quartz cleavages that parallel the axial planes of Investigations Map 1-313, scale 1:48,000. 3
are "}: erred to l}e csn:lag:}at—l.c with t (le.um: of andesitic to dacitic dikes and sills (Tif) hornblende gabbro to quartz diorite bodies (Jgd). minor folds; locally they exhibit a well-developed crenulation cleavage. Grantz, Arthur, 1960b, Geologic map of the Talkeetna Mountains (A-1) quadrangle and the south
an t]e .bas'hs of t e‘l’. ‘Sl".b“"on'k ithology, geochemlstfryi‘ and age. Probably Rocks emplaced in an intraoceanic arc that extended from the map area Sparse ridge-forming beds of poorly-sorted pebble conglomerate and pebble- third of Talkeetna Mountains (B-1) quadrangle, Alaska: U. S. Geological Survey Miscel-
CO"; ative YPabYt?si '“W"“S"’elfoc sda;e qbunldant west of the map area along the westward to the Alaska Peninsula (Barker and Grantz, 1982; Plafker and others, 1989). cobble conglomerate to 50 m thick interbedded with the metasandstone and metapelite. laneous Geologic Investigations Map I-314, scale 1:48,000. : 3 =
;‘2“‘ SFn ma'\'g,‘“k‘]’ t ed ra:gel “1’938"1 ; le."mllsu la;gt:rranes in the northern Chugach No unequivocal evidence exists in the map area regarding the depositional Found mainly in the Bernard Creek drainage (Valdez C-3; sec. 8, T. 4 S., R. 2 E.). Hoffman, B. L., 1974, Geology of the Bernard Mountain area, Tonsina, Alaska: M. S. thesis,
°“"““"Sd( inkler an fmhe’;v_ ‘33", ittle, )vS:"dk“;;“Sh?“‘ l'he fChugach environment of the Talkeetna Formation. Pillow breccia(?) at one locality suggests A few beds to about 1 m thick of schistose stretched-pebble conglomerate with University of Alaska, College, Alaska, 68 p. ER s : S
t]‘;";;"e %_’;l eastern part of the r;‘nce ,'h‘a}';“ terfrane( anak-Baranof belt of Hudson, subaqueous emplacement, as does the absence of paleosols or other altered horizons mudstone matrix are in the extreme southern end of the map area (Valdez A-4, about Hudson, Travis, 1983, Calc-alkaline plutonism along the Pacific rim of southern Alaska, in Roddick,
= ). Their d's"'t?“"%“* toghe( er with ¢ alt of the dike “']’;t (Tif), suggest that all characteristic of subaerial deposition. To the west of the map area, shallow marine 6 km west-southwest of the terminus of Woodworth Glacier) J. A., ed., Circum-Pacific plutonic terranes: Geological Society of America Memoir 159, p.
t fise ‘;’ ranelsgg\:;re in about their present relative positions by Eocene time (Plafker to subaerial deposition for much of the formation is indicated by fossil content and Kvv Metavolcanic rocks-- Metavolcanic rocks comprise only a few percent of the Valdez 159-169. : £ ;
and others, ) sedimentary facies (Grantz, 1960a, b; Detterman and Reed, 1980; Imlay and Group in most of the map area although volcanic rocks and mixed volcanic and Imlay, R.W., and Detterman, R.L., 1973, Jurassic paleobiogeography of Alaska: U. S. Geological
Tif ot Ao e v Ao < 5 dedis T e G Detterman, 1973). sedimentary rocks become increasingly abundant towards the Contact fault south of Survey Professional Paper 801, 34 p. ; S
. ntermediate dikes (Eocene)-- RSaEHe. She dacic: Gkey. Sint batensively intrude’ tie Age data--The Talkeetna Formation in the map area is undated; a pre-Late the map area. The metavolcanic rocks are mainly green basaltic metatuff in lenticular Jeletzky, J.A., 1976, Mesozoic and ?Tertiary rocks of the Quatsino Sound, Vancouver Island, British
Uranatina River metamorphic unit of the southern margin of the Wrangellia terrane, Jurassic age is indicated by hornblende gabbro dikes and small intrusions at one beds f rom a few centimeters to about 15 m thick and up to 4 km in strike length. The Columbia: Geological Survey of Canada Bulletin 242, 243 p.
the Talkeetna Formation of the Peninsular terrane, and all units of the Chugach locality (Jgd) with a hornblende K-Ar age of 157 + 5 Ma (no. 14, Table 1). It is metatuff is mainly strongly sheared, very fine-grained, chlorite, fibrous actinolite, Jones, D.L., Silberling, N.J., Coney, P.J., and Plafker, George, 1984, Lithotectonic terrane map of
terrane. Mainly steeply dipping dikes and dike swarms a few meters to 10 m thick, inferred to be Late Triassic(?) and Early Jurassic in age based on the presence in the epidote, sparse quartz and albite, + pyrite, white mica, biotite, and iron oxide. Alaska (west of the 41st meridian), in Silberling, N. J., and Jones, D. L., eds., Lithotectonic
the largest of which are shown schematically on the map and sections. Dikes tend to formation of a diagnostic Early Jurassic marine megafauna in most of its outcrop Commonly microfolded and locally finely interlayered with metapelite on a millimeter terrane maps of the North American cordillera: U. S. Geological Survey Open-File Report
be.emplaced parallel to regional joint sets, the most prominent o( which gene_rally area throughout the Peninsular terrane (Jones and.ot!lers, 1981; Winkler _and others, to centimeter scale. Immediately south of the map area, metatuff becomes 84-523, scale 1:2,500,000. i
stn}(e approximately nortl:northeast to northwest. Typically fine- to medium- 1981a,b) and on the presence of Late Triassic fossils m.tuffa'ceous strata in the basal increasingly abundant and is associated with dark green to black metabasalt, Jones, D.L., Silberling, N. J., Coney, P. J., and Plafker, George, 1987, Lithotectonic terrane map of
grained phenocrysts of plagioclase and hqrnblende # sparse quartz phenocrysts a very part of the stratigraphic section in the southern Kenai Peninsula (Pognbshx.umt of amygdaloidal pillow flows and breccia ("greenstone”), and diabase intrusions (Winkler Alaska (west of the 41st meridian): U.S. Geological Survey Miscellaneous Field Studies Map
fine-grained felsic matrix. _Thm chilled margins are common. Hom_blende Kelley, 1983). Plafker and others (1989) correlate the Talkeetna Formation and and Plafker, 1981; Plafker and others, 1989). MF-1874, scale 1;2,500,000.
phenocrysts generally extensively altered to chlorite and epidote.  Plagioclase correlative units of the Talkeetna arc with the lithologically and temporally equivalent Depositional age of the Valdez Group is Late Cretaceous (Maestrichtian and Jones, D.L., Silberling, N. J., and Hillhouse, J., 1977, Wrangellia--a displaced terrane in northwestern
phenocrysts are generally fresh with well-developed oscillatory zoning. andesitic arc sequence that includes the Bonanza Group and Maude and Yakoun Campanian?), based on correlation along strike with less metamorphosed fossiliferous North America: Canadian Journal of Earth Sciences, v. 14, p. 2565-2577.
Age data--The dikes yield K-Ar ages of 52 to 44 Ma, comparable to those of Formations in the Queen Charlotte and Vancouver Islands segment of the Wrangellia rocks to the west in the Anchorage area and Kenai Peninsula (Tysdal and Plafker, Kelley, J.S., 1983, Geologic map and sections of the southwestern Kenai Peninsula west of the Port
the Eocene plutonic rocks (nos. | and 3, Table 1). They are younger than the major terrane (Sutherland-Brown, 1968; Jeletzky, 1976; Cameron and Tipper; 1985) 1978). The Valdez Group is part of an extensive belt of accreted flyschoid deep sea Graham fault, Alaska: U. S. Geological Survey Open-File Report 84-152, 1 sheet, scale
511sp1acemeﬁtsbon hthe Bgrdne; Ranﬁesff';ult arnd llts spl;ys in thel;nqz area becausp they i 3 rocks that comprises most of the Chugach terrane and part of .the Yakutat terrrane 1:63,360.
intrude rocks both north a dsouth of these faults, and one small dike intrudes directly ; Plutonic rocks r (Plafker and others, 1977; Plafker and Campbell, 1979). The unit was accréted to the Little, T.A., 1984, Early Tertiary structural development of the northern Chugach Mountains, west
across the fault contact. Dikes are widely distributed in the Valdez Group west of the Border Ranges ultramafic-mafic assemblage (Middle Jurassic)-- Eastern end of a belt of Chugach terrane in latest Cretaceous to early Paleocene time, prior to emplacement of the Matanuska Glacier, AK [Abs.] Geological Society of America Abstracts with
map area in the Valdezand Anchorage quadrangles (Winkler and others, 1981a; Nelson ultramafic.and mafic plutonic rocks up to 20 km wide that extends about 1,000 km of Paleocene plutons (ca. 62 Ma) in correlative rocks on Kodiak Island (Nilsen and Programs, v. 16, no. 5, p. 294 and 319. ;
and others, 1985); K-Ar ages of three dikes in the Anchorage quadrangle have westward along the southern margin of the Peninsular terrane to the Kodiak Islands Moore, 1979) MacKevett, E. M., Jr., and Plafker, George, 1974, The Border Ranges fault in the western Chugach
comparable age ranges fron about 55 to 44 Ma (Nelson and others, 1985) (Burns, 1985). Consists of a lower unit of ultramafic rocks and deep-level gabbro, Mountains: U.S. Geological Survey Journal of Research, v. 2, no. 3, p. 323-329.
[ informally named the Tonsina ultramafic-mafic sequence (Plafker and others, 1989), KJm McHugh Complex (Cretaceous to Late Triassic)-- A structurally chaotic melange-like unit MacKevett, E.M., Jr., 1978, Geologic map of the McCarthy quadrangle, Alaska: U. S. Geological
and a thic_k predommqmly shallower-lev_el gal?b!'o' named the Nelchx_na River of accreted oceanic rocks that crops cvt in an irregular belt 3-20 km wide. Unit Survey Miscellaneous Investigations Series Map 1-1032, 1 sheet, scale 1:250,000.
Gabtbronorite by Burns (in press). The_ Tonsina unit is mfe{red to be overlain by, and originally defined in the Anchorage area by Clark (1973). Unit subsequently has Martin, G.C., 1926, The Mesozoic stratigraphy of Alaska: U. S. Geological Survey Bulletin 776, 493
WRANGELLIA TERRANE is possibly grgdauona} with, the Nelchina River Gabbronorite to the north. Composnge been geographically extended to comparable rocks distributed discontinuously along p. L
Metasedimentiry and metavolcanic rocks structural thickness is as much as 14 km. Based on associated strong magnetic the northern margin of the Chugach and Kenai mountains (Plafker and others, 1977, Metz, P.A., 1976, Occurrences of sodic amphibole-bearing rocks in the Valdez C-2 quadrangle:
Psm Strelna Metamorphics of Plafker and others (1989) (Early Pennsylvanian and older?)-- anomalies, the ultramafic-mafic assemblage extends beneath surficial deposits along Winkler and others, 1981a; Jones and others, 1981). In the map area, the unit is Alaska Division Geological and Geophysical Surveys Report 51, p. 27-28.
Variably metamorphosed ind deformed, late Paleozoic assemblage of schistose the southern margin of the Copper River basin between the St. Anne and Border bounded on the north by the near-vertical Second Lake fault and a north-dipping Moffit, F.H., 1938, Geology of the Chitina Valley and adjacent area, Alaska: U. S. Geological Survey
metasedimentary and metawlcanic rocks with minor metaplutonic rocks, exposed Ranges faults (Winkler and others, 1981a,b; Case and others, 1986). ; segment of the Border Ranges fault system. Southern contact is the Tazlina fault. Bulletin 894, 137 p.
mainly along the southern margin of the Wrangellia terrane in thin fault-bounded Tonsina ultramafic-mafic sequence (Middle Jurassic and older?)-- Consists of a . Consists of pervasively disrupted broken formation that originally was mainly Nelson, S.W., Dumoulin, J.A., Miller, M. L., 1985, Geologic map. of the Chugach National Forest,
sheets and klippen. Forms the older part of the Haley Creek metamorphic assemblage distinctive, high-pressure and high-temperature cumulate sequence that is tholeiitic pillowed basalt and related fragmental volcanic rocks with subordinate Alaska: U.S. Geological Survey Miscellaneous Field Studies Map, MF-1645-B, scale 1:250,000.
of Plafker and others (1989); informally referred to as the Little Tonsina River discontinuously exposed in low hills and stream cuts in a belt 40 km long and up to amounts of argillite, tuff or tuffaceous argillite, radiolarian chert, graywacke, Nichols, D.R., and Yehle, L. A., 1969, Engineering geologic map of the southeastern copper River
Assemblage by Wallace (1981). Metamorphic grade is mainly lower greenschist facies; 4 km wide. Unit is juxtaposed against the northern margin of the Chugach terrane siltstone, and carbonate rocks. Nonvolcanic rocks commonly comprise less than 20% basin, Alaska, U.S. Geol. Surv. Misc. Geol. Invest. Map, 1-524, scale 1:125,000.
however, grade increases toamphibolite facies adjacent to Late Jurassic metaplutonic along the Border Ranges fault system, and dips generally north to northwest toward of the unit except in an area east of the Richardson Highway, where they are locally Nilsen, T.H., and Moore, G.W., 1979, Reconnaissance study of Upper Cretaceous to Miocene
rocks of the Uranatina River metaplutonic unit, suggesting syntectonic intrusion a conmcealed contact with the Nelchina River Gabbronorite. Sequence is made up of as much as 50% of the outcrop area. Broad zones of intense faulting lack any stratal stratigraphic units and sedimentary facies, Kodiak and adjacent islands, Alaska: U. S.
(Nokleberg and others, 1989). Rocks commonly fine grained with folded and variably folded and faulted layered ultramafic and mafic rocks with a composite continuity, and pervasive faults of unknown offtet have juxtaposed contrasting rocks. Geological Survey Professional Paper 1093, 34 p.
crosscutting schistosity. Local mylonitic fluxion texture. Quartz is commonly estimated thickness of 1.2 to 3.5 km. Divided into: { More brittle basaltic rocks, chert, carbonate rocks, and sandstone form angular Nokleberg, W.J., Plafker, George, Wallace, W.K., and Winkler, G.R., 1989, Structural analysis of the
segregated into bands and lenses. Because of strong deformation, primary textures Jtg Gabbro and gabbronorite-- Layered spinel- and garnet- bearing gabbro and gabbronorite elongate phacoids from mi'imeters to hundreds of meters in maximum dimension, southern Peninsular and northern Chugach terranes along the Trans- Alaska Crustal Transect,
have not been preserved inthese rocks except for primary layering, graded bedding, between | and 2 km thick, with'local thin layers of .ultragnaf ic rocks. Gabbroic rocks elther'enclosed in sheared argillite or tuffaceous matrix or juxtaposed against other northern Chugach Mountains, Alaska: Journal of Geophysical Research, v. 94, no. B4, p.
and relict clastic texture atone locality. contain plagioclase, pargasitic hornblende, and Al-rich clinopyroxene, orthopyroxene, phacoids.  Structural style is characterized by complex folds that are typically 4297-4320.
Unit includes sparse, small outcrop areas of metamorphosed and variably and spinel (DeBari and Coleman, 1989). Plagioclase is commonly thoroughly altered, asymmetric to the south as well as numerous, closely spaced zones of intense Pavlis, T.L., and Crouse, G.W., 1989, Late Mesozoic strike slip movement on the Border Ranges fault
foliated ultramafic and gabbroic rocks, too small to be delineated on the map, that are but the pyroxenes are fresh. May be equivalent in part, or entirely, to unit Jng deformation (Nokleberg and others, 1989). The presence of disrupted brittle phacoids system in the eastern Chugach Mountains, southern Alaska: Journal of Geophysical Research,
mainly tectonic blocks distributed along or near the Border Ranges fault where it Jtw Websterite--100-500 m thick . ] : at all scales in a sheared argillite and tuff matrix imparts a characteristic blocks-in- v. 94, no. B4, p. 4321-4332.
juxtaposes sheets of Wrangellian rocks relatively over rocks of the Chugach terrane. Jtdh Dunite and harzburgite-- Variably schistose and layered dunite and harzburgite about argillite melange appearance to much of the unit. Large coherent exotic blocks Plafker, George, 1987, Regional geology and petroleum potential of the northern Gulf of Alaska
The most common types are coarse-grained hornblendite, and hornblende gabbro, 100-1000 m thick that grades upward into websterite S derived from the Peninsular and Wrangellia terranes, such as those that characterize continental margin: in Geology and resource potential of the continental margin of western
clinopyroxenite, and schisiose rocks consisting mainly of chlorite + serpentine + Jts Serpentinite-- Lenses, pods, and sheets of and serpentinite that are distributed local!y the McHugh Complex in the western'Valdez quadrangle and elsewhere in the Chugach North America and adjacent ocean basins: in Scholl, D. W., Grantz, Arthur, and Vedder, J.
amphibole, along the Border Ranges fault system in bodies up to 100 m wide, and also occur in terrane (Plafker and others, 1977; Winkler and others, 1981a), were not recognized in G., eds., Circum-Pacific Council for Energy and Mineral Resources, Earth Science Series v.
Quartz-feldspar mica schist and mica-quartz schist, in zones to | km wide, more restricted bodies along the Second Lake fault. Serpentinites are probably the map area. Similarly, the metaclastic sequences that make up much of the McHugh 6, Circum-Pacific Council for Energy and Mineral Resources, Houston, Texas, p. 229-268.
comprise most of the unit in the map area. The two lithologic types are commonly strongly deformed equivalents of the ultramafic rocks that comprise the basal part of Complex and correlative units elsewhere in the Chugach terrane comprise a relatively Plafker, George, and Campbell, R. C., 1979, The Border Ranges fault in the Saint Elias Mountains,
interlayered and may contain calcareous beds or lenses. The unit locally includes some the Tonsina unit. ¢ i minor part of the unit in the map area. The total stratigraphic thickness of the in Johnson, K. M., and Williams, J. R., eds., The United States Geological Survey in Alaska:
undivided metaplutonic rocks which strongly resemble the quartz-feldspar mica schist e Age data--Middle Jurassic (ca. 171 to 188 Ma) and older(?) based on an McHugh Compleg& is unknown because.of the prevallmg structural complex_ny and an Accomplishments during 1978: U.S. Geological Survey Circular 804-B, p. B102-B104.
in outcrops within high strain areas. The quartz-feldspar mica schist typically shows Ar”"/Ar” plateau on amphibole from hornblende gabbro and K-Ar ages on absence of stratigraphic marker horizons. The maximum structural thickness is Plafker, George, Harris, A.G., Reed, K.M., 1985, Early Pennsylvanian conodonts from the Strelna
subtle, centimeter- to meter-scale layering that appears to reflect original bedding. hornblende from hornblende gabbro and hornblendite (nos. 9, 10, 11, and 13, Table estimated at 20 km. The structural style and lithology of the complex indicates that Formation, Chitina Valley area: in Bartsch-Winkler, ed., The U. S. Geological Survey in
61°15’ Though mostly to completely recrystallized, a few samples appear to have a relict 1). Probably correlative with ultramafic-mafic suites such as the Wolverine and it was probably accreted, disrupted, and mixed with terrigenous deposits at a Alaska: Accomplishments during 1984: U. S. Geological Survey Circular 967, p. 71-74.
clastic texture. Quartz-rich segregations commonly parallel layering. Mineral Eklutna Complexes, the Klanelneechina and Red Mountain klipppen, and related convergent plate margin (Clark, 1973; Moore and Connelly, 1979; Plafker and others, Plafker, George, Jones, D.L., and Pessagno, E.A., Jr., 1977, A Cretaceous accretionary flysch and
assemblages are biotite, fine-grained quartz, and variably albitized and altered bodies situated along the and near the southern margin of the Peninsular terrane to 1989). : : i melange terrane along the Gulf of Alaska margin: U. S. Geological Survey Circular 751-B,
plagioclase, + garnet, white mica, epidote, chlorite, sphene, and calcite. The quartz- the west (Winkler and others, 1981b; Burns, 1985) i S The basaltic rocks are dark green to dark greenish gray and characteristically p. B41-B43.
mica schist is characterized by thinly laminated (1-10 mm) layers of quartz schist and Jng Nelchina River Gabbronorite (Middle Jurassic and older?)-- Gabbroic unit from 5 to 10 form rough, reddish weathering outcrops. They form in masses from a few meters Plafker, George, Nokleberg, W.J., and Lull, J. S., 1985, Summary of the 1984 TACT geologic studies
quartz-rich mica schist. The rock consists of 60-90% strained, granoblastic quartz km thick in the map area. The southern contact with the Tonsina ultramafic-mafic to several hundred meters thick with variable amounts of chaotically intermixed in the northern Chugach Mountains and southern Copper River basin: in Bartsch-Winkler,
(mainly less than 0.2 mm) with varying amounts of biotite, white mica, chlorite, sequence and McHugh Complex is concealed in the map area; to the west the unit is ribbon chert, tuff, and argillite. The rocks are thoroughly altered to "greenstone" but Susan, ed., The U. S. Geological Survey in Alaska: Accomplishments in Alaska: U. S.
epidote, garnet, and calcite; segregation bands and veins(?) of coarsely crystallized juxtaposed against the McHugh Complex along the Border Ranges fault system locally retain textures and structures indicating derivation from massive flows, pillow Geological Survey Circular 967, p. 76-79.
quartz (Ll 5 mm) are common. In thin section, the rocks show folded schistosity, local Sl'wlil?kler a}r;d others, 1981a, b). \\(I’nt:nn'tl!efmap;:eat; the notl;,thgg'n contact Wllﬂ;‘ thle fnllchz,band plllowlivreccna.. T:xturgs arel mqml);hqucropo!'phyrmc, m’t_ergralnul.ar,land Plafker, George, Nokleberg, W.J., and Lull, J.S., 1989, Bedrock geology and tectonic evolution of the
Table 1. i ission— i | nic metamorphic rocks in the map ar . . ¢ . gt T alkeetna Formation is not exposed but is inferred to be a north-dipping normal fault icrobreccia. ecognizable minerals in in section are relict plagioclase, Wrangellia, Peninsular, and Chugach terranes al the Trans-Alaskan Crustal Transect i
3 Isotopic and fission-track ages and analytical data for pluto ane : P P i m:,x"";ﬁ:,‘;é’:s{,zgfﬁ,me Wyrogation of felsic minerals, and local crosscutting shear (St. Anne fault) based on structural levels of the units that span the boundary. clinopyroxene (commonly as euhedral microphenocrysts), chiorite, sparse epidote, the n%)rthern C;:ugaclrl Mountairgxs and l’southemm.‘(gom:ver River basin, A;aska: ch')urs::l :)'fl'
i White to 2 l.narble(m) b el R e o and'folded Vandsand Dominantly two-pyroxene gabbro, hornblende-pyroxene gabbro, and and quartz in a murky, gmcroscoplcal'ly irresolvable matrix. Crosscutting veinlets Geophysical Research, v. 94, no. B4, p. 4255-4295.
gray P - : leugabbro norite with minor tonalitic and dioritic phases. Color indices of the consisting of quartz, calcite, and chlorite are abundant; stilpnomelane is present in a Plafker, George, Nokleberg, W.J., Lull, J.S., Roeske, S.M., and Winkler, G.R., 1986, N
pods throughout the Haley Creek metamorphic assemblage and is the most important & re oS s £ | d th . . » George, Nokleberg, W.J., Lull, J.§., Roeske, S.M., an inkler, G.R., , Nature and
Map Sample Avg. wt % Y0pp pad YOpr rad  $40ar Apparent Age marker in the metamorphic complex. Individual marble beds vary markedly in gabbrononte average about 38. _Composmonal layem_lg is consplc.:uously. developed ew samples, and there are pumpellyite amygdules in one sagnple. timing of deformation along the Contact fault system in the Cordova, Bering Glacier, and
s 1 Latitude Longitude Rock Type Mineral : mol/g " Terrane Comments thickness along strike; maximum thicknesses are of the order of 200-300 m; individual in many places due to alternating layers of predominantly calcic plagioclase and . The chert is mainly maroon, but locally pale green, pink or gray. It becomes Valdez quadrangles: in Bartsch-Winkler, Susan, and Reed, Katherine, eds., Geologic studies
¥ W s layers are continuousl’y traceable for up to 5 km. Only the largest and most continuous pyroxene. Minor constituents are titanomagnetite, which average 2-3%, and sparse white with increasing amounts of recrystallization. Commonly forms lenticular in Alaska by the U. S. Geological Survey during 1985: U. S. Geological Survey Circular 978,
no. ne. Dated K50 x 10- K x 10 rad Ma marble bodies are delineatedon map. Typically found in association with greenschist quartz which locally is present in amounts up to 3%. Pyroxene is commonly replaced ribboned masses up to 50 cm thick and several meters long interbedded with volcanic p. 14=77. s
and quartz-rich schist, butalso forms structural pods within predominantly phyllitic or rimmed with amphibole. The weight percent of alumina in pyroxene is markedly it To § Iy e . c~h 875 Gochs 92 st(eak)f Wilionbter - © centimptes-oate Richter, D.H., 1975, Geologic map of the Nabesna quadrangle, Alaska: U. S. Geological Sur ey
Potassium-Argon Ages’ schist or as inclusions within metaplutonic rocks. The marble is massive to strongly lower than for the deeper level gabbros with 1-2% in the clinopyroxene and about 1% R e Sy e 4nd tuff.. Radiofavians 370 sbundant, bat sre neually Miscellaneous Field Studies Map MF 655-A, one sheet, scale 1:250,000.
schistoee sad edetiioly SINSAS Fectytallbing.  Commanly compossd of 90% or in the orthopyroxene (DeBari and Coleman, 1989) slightly flattened and variably recrystallized, except in the extreme western part of Roeske, S.M., 1986, Field relations and metamorphism of the Raspberry Schist, Kodiak Islands,
1 8uAPe97  61°19'08" 144%53112" Dacite dike Biotite 3.021 23.0077  3.0739  55.93 52.15:1.56 Chugach more strongly dynamically recrystallized calcite + minor opaque minerals in thin A --In part Middle Jurassic based on K-Ar ages on hornblende from thelmap area. Crosscutting quartz veinlets are ubiquitous on outcrop and thin section Alaska, in Evans, B. W., and Brown, E. H., eds., Blueschists and Eclogites: Geological Society
Hornblende  0.195 1.2423 2.5660 47.06 43.63+3.10 stringers, quartz, tremolite,sphene, graphite, and traces of white mica. Locally, calc- three samples (175-180 Ma) and ""Ar/*"Ar analyses of three hornblendes (nos. 15- s S bl s distbaad 3 ¢ of America Memoir 164, p. 169-184. : ! :
3 8uAPP194  61926'20" 145°00'40" Dacite dike Hornblende  0.183 1.1966  2.6391  47.34 UL 86+1.35 Wrangellia schists are associated with the marble beds that consist of 50-70% calcite, with quartz, 17, Table 1). K-Ar data indicate that the cooling ages of the Tonsina ultramafic- g s istributed throughout the complex within the map area, most Sisson, V.B., and Onstott, T.C., 1986, Dating blueschist metamorphism: A combined 49Ar/39Ar and
6 8uAPr219  61929'25" 14404E'55" Muscovite-biotite Biotite 9.411 72.3437  3.1025  83.37 52.62+1.6  Wrangellia chlorite, white mica, epiddte, and albite + tremolite, actinolite, and sphene. mafic sequonce and Nelchina River Gabbremorite in the map arca dro essentially PRI AT OF K AR DN S S D W kg iy B electron microprobe approach: Geochemics et Cosmochimica Acta, v. 50, p. 2111-2117.
s T i b P 7.530 59.1736 Siyoce 79.05 53.7841.6 The greenschist is minly albite, epidote, chlorite, and actinolite + quartz, coeval. Correlative with 2-pyroxene gabbro and related rocks that extend westward metavolcanic units. z : Sisson, V.B., Hollister, L.S., and Onstott, T.C., 1989, Petrologic and age constraints on the origin of
5 8UANK149A 61°27'50" 144°52138" Biotite-hornblende Biotite 6.915 45.120L  2.6337  52.91 44.77+1.3  Wrangellia  Reset age. Probable calcite, white mica, sphere, biotite (two samples), stilpnomelane, magnetite, and from the map area as a continuous belt up to 12 km wide for at least 120 km within o 100 Snipllacoons and fuflecsug tonks Wit compris the meinge maix a_low-pressure/high-temperature metamorphic complex, southern Alaska: Journal of
metadiorite Late Jurassic pro- possible remnant hornblende. Protolith is mainly volcanic rocks that may have been the Valdez and Anchorage quadrangles (Winkler and others, 1981a,b; Burns, 1985, in typncal_ly eXh-.b“ R Epbiic tnt il from highly sheared to melange at both P Geophysical Research, v. 94, p. 4392-4410.
tolith. derived from the nearby Pennsylvanian to Early Permian Skolai magmatic arc that press)) o > e and thin section scales. The argillite and metatuff are end-members of a gradational Sutherland-Brown, A., 1968, Geology of the Queen Charlotte Islands, British Columbia: British
8 BUANKIB7A 61°31'25" 1449551550 Metadiorite Amphibole  0.827 15.6266  7.6296  81.25 127.76+3.8  Wrangellia underlies much of the Wrargellia terrane (MacKevett, 1978; Richter, 1975; Jones and Jed Hornblende gabbro and quartz diorite (Late Jurassic)-- Gabbro and quartz diorite exposed Squenceishatinciades taffaccous srgitlif and wrgiibicsons metsult. ‘The svpilice s Columbia Dept. of Mines and Petroleum Resources Bull. 54, 226 p.
18  8YAPPr9T 61°30"10" 145°23'00" Metadiorite Hornblende  1.063 23.7762 9.0249 90.01 149.0144.5  Wrangellia  Minimum age others, 1977). in one small outcrop area just west of the Richardson Highway (map locality no. 14). dark gray to black, highly carbonaceous, and contains sparse, very fine-grained Tysdal, R. G., and George Plafker, Changes in stratigraphic nomenclature by the U.S. Geological
16 BUANK14SA 61°44'35" 145°17'30" 2 pyroxene Hornblende  0.543 14,7804  10.9864  85.53 179.83#5.4  Peninsular Age data--Unit undated in the map area; predates the Middle Pennsylvanian Intrudes unmetamorphosed volcaniclastic rocks of the Talkeetna Formation. Contact fragmeats of chert, plagieciase, and sillsione thet ve commonly boudinaged and Survey, 1977, U S. Geological Survey Bulletin, 1457-A, compiled by N. F. Sohl, and W. B.
gabbronorite and Late Jurassic intrusive recks of the Skanating River metaplutonic unit. highly 1rre.gular.w1th numerous dlat{asxc dikes and apophyses which intrude and engulf flattened. Minor co.nstituents are white mica, calcite, chlorite, pyrite, and stilp- Wright, 1978.
15 SuAMKTNGA  B1ON3'u2» 1NEPISYASS 2 pyrdxene bt 00 100.0075  10.0385 84.00 165.0+4.9 PaRTAE ey Spapse biotite in Considered to be at least aspld as Early Pennsylvanian by correlation along strike with the volgamclasuc rock;. Finer-grained gabbro ?nq diabase c.haracterlzes the contact nomelane. The mpf:c .m.etatuff is generqlly dark green to green and forms_ layers Wallace, W.K., 1981, Structure and petrology of a portion of a regional thrust zone in the central
gabbro Hornblende 0.652 17.29 10.70 88.1 175.3045.3 Peninsular sample strata containing age-diagiostic conodonts in marble about 10 km east of the Copper zone 'with coarser-gr.amed hornblgnde quartz diorite approxnmately 200 m from the that range from thin millimeter- qnd centlmeter-scal_e wisps within black argillite to Chugach Mountains, Alaska [Ph.D. thesis]: Seattle, University of Washington, 253 p.
Oyyr1ogn 0551 0gn 10.8 .82 177.5345. Peninsular : rs. 1985a). Corresponds in general with th h contact. Contacts with the Nelchina River Gabbronorite are concealed. Consists lenticular beds as much as 3 m thick. The tuff consists of very fine-grained albite, Williams, J.R., and Johnson, K.M., 1981, Surficial deposits of the Valdez Quadrangle, Alaska: in
17 S84ANK147A 61°44125" 145925'00" 2 pyroxene Hornblende  0.230 6.1766 0.8390 79 T7.5345.3 River (Plafker and others, 1985a) p general with the metamorphosed 3 S . z : 4 . . ;i . , !
gabbronorite Skolai Group (MacKevett, 1978), (undivided) Skolai Group (Winkler and others, of hydrothermally altered medium- to fine-grained h' .~blende gabbro, diabasic chlorite, quartz, calcite, white mica, and a murky irresolvable material that may be Albert, N.R.D., and Hudson, Travis, eds., The United States Geological Survey in Alaska:
10 BUALu6SB  61°35'50" 145%00'55" Hornblendite Hornblende  0.240 6.8104  11.4534  57.81 187.09:5.61 Peninsular 1981a), nonplutonic rocks i the Haley Creek terrane of Winkler and others (1981a), hornblende gabbro, and hornblende quartz diorite. Al rocks contain abundant clay & pyrite, stipnomélne, TENEE pytunené, Snd felict plagiocines wisrales. . Accomplishments during 1979, U. 8. Geological Survey Circular-823-B, p. B76-78.
12 BUANKIUSD 61°35'h2" 144OL8150" Blueschist Whole rock 2.229 36.6697 6. 6400 92.15 110.81#3.32 Chugach Minimun age Little Tonsina River Assenblage of Wallace (1981) and Plafker and others (1985b), alter?tnon veins, and some of them have prominent protoclastic textures. Minerals are Crosscutting calcite and quartz veinlets are moderately abundant in both the argillite Winkler, (_}.R., and Plafker, George, 1981, Geologic map gnd cross-sections qf the Cordova and
14 86ALUI8D  61°u2'48" 145°11135" Gabbro Hornblende 0.505 11.9276 9.5424 74.21 157.19+#4.72 Peninsular and nonplutonic parts of the metamorphic complex of Winkler and others (1981a) dominantly altered plagloclase (55—65?6).and frpsh to altered hombh_znde (39—45%), and metatuff. : ¢ : : Middleton Island Quadrangles, Alaska: U. S. Geological Survey Open-File Report 81-1164,
7 7ToWK248A  61930'40" 14i°53'hO" Granodiorite Hopmblaride 0,932 17.75 7.687 70 12844 Wrangellia Shearod aid altered wnth. up to 15% quartz in the quartz diorite. Minor constituents are iron oxides and 8 Metamorph.lc gra.de of most of the McHugh Complex is primarily scale, 1:250,000.
11 79Wk253B  61°35's0"  145°00'50" Hornblendite Hornblende  0.254 7.25% 11.500 42 188+8 Peninsular Metaplutonic rocks apatite. e : prehnite-pumpellyite facies. In the area east of the Richardson Hig}!way, the Winkler, G.R., Silberman, M.L., Grantz, A., Miller, R.J., and MacKevett, EM., Jr., 1981a, Geolo_gic
9 Hoffman 61936'00" 145°05'30" Hornblende gabbro Hornblende  0.127 3.27 10.170 51 17145 Peninsular Hoffman (1974) Uranatina River metaplutoni unit (Jurassic and Pennsylvanian)-- Compositionally --Unit is Late Jurassic, based on one hornblende K-Qr age of 157 metamorphic grade of the McHugh Complex increases to lower greenschist facies, map and summary geochronology of the Valdez quadrangle, southern Alaska: U. S. Geological
diverse, strongly schistose to blastomylonitic metaplutonic rocks metamorphosed to &5 M:} (no. 14, Table 1). Probably correlative with m_af ic to intermediate intrusive and the rocks are more p_ell'vasnvely sheared and ductilely deformed than elsewhere. Survey Open-File Report 80-892-A, scale 1:250,000, 2 sheets.
low greenschist facies. Forms younger part of the Haley Creek metamorphic rocks in the western part of the Valdez .quadrax.xgle (Winkler and others, 1981a) that Age '——Deposmonal age is inferred to be Late Triassic to mid-Cretaceous Winkler, G.R., Miller, R.J., Silberman, M.L., Grantz, Arthur, Case, J.E., and Pickthorn, W.J., 1981b,
40 oo 439 Kridon Phakedi hgeat assemblage of Plafker and ithers (1989); informally referred to as the Uranatina River yield K-Ar ages of 154-16'{ Ma.. Equlvalent' in age to plutomg rocks (Jem of the by correlation with the McHugh Complex in the western Valdez quadrangle (Winkler Layered gabbroic belt of regional extent in the Valdez quadrangle: in Albert, N.R.D., and
metaplutonic assemblage by Wallace (1981). Unit comprises about 80% of the Uranatina River metaplutonic unit and the Chitina Valley bathohtl} to the east (J. G. and others, 1981a). Although radiolarians are abundant in cherts in the map area, they Hudson, Travis, eds., The United States Geological Survey in Alaska: Accomplishments
Wrangellia terrane in the nap area, and is widely distributed along strike to the east Arth, 'J;., pers. comm., 1987)', but apparently lacks the pervasive foliation and are generally too recrystallized to be age- diagnostic. One sample, from the western during 1979, U. S. Geological Survey Circular 823-B, p. B74-76.
Plateau age of the Taral fault In theiern éhitina River vailey (Winkler and.others, 19812). mylonitic fabric that characterizes the coeval rocks to the east part of the map area (Table 2, map locality no. 19) contajns a poorly preserved Winkler, G.R., Miller, R.J., and Case, J.E., 1981c, Blocks amd belts of blueschist and greenschist in
Includes volumetrically mnor amounts of Pennsylvanian metagranodiorite w’i R radiolarian assegnblage of probat_:le Fauterivian to Aptian age that mcludgs the northwestgm Valdez q_uadrangle: mAlbert_, N.R.D., anq Hudson, Travis, eds., The United
5 BUANKINOA 61927'50" 14U052138% Metadiorite Bistite 51.940.3 Wrangellia abundant compositionally variable Mesozoic metaplutonic rocks that range in %&Mﬁﬂ%@) sp. ?ff. ';&mgﬂ}’essagnof,’ A;lg%mggugm(?) vulgaris Stptes Geological Survey in Alaska: Accomplishments during 1979, U. S. Geological Survey
16 BUANK1USA 61°44135" 145017130" Gabbronorite Hornblende 180.2+0. & Peninsular composition from ultramafic to trondhjemitic, but are an estimated 80% gneissic horn- essaﬁno.i.—m—?ﬂﬁmgr—g')gf“ m L) jm_lagc__l_mnl;gs amli I—a—hh narla Circular 823-B, p. B72-74.
15 BUANKIHGA 61043'h2"  145015'45"  Gabbronorite H S Bl Aae 177.5+0. 4 Rer Lhai) ot blende diorite, quartz dioiite, and tonalite. Deformation took place under brittle- sp.ta : _‘hgo_n‘;gg doy (C. f hom\;"]:mte" (;:omn;ung%at‘:on, ). Int ef less
17 BUANK1UTA 61°4L125" 145925100" Gabbronorite Hornblende 181.141.1 Peninsular ductile transition conditiois characterized by quartz-dominated ductile flow in the a‘? :mgrp 0}? hwester?‘ p:;t}(; ‘heC 3 lez GYESIEY bl ‘,’,Veﬂ & t‘he
13 B4AIK202A 61°38'18" 144953105" Altered gabbro Amphibole 18043.4 Peninsular more siliceous rocks and ty brittle cataclastic failure in adjacent more mafic rocks ichardson Highway, the McHugh Comrlex contains Late Triassic, Late(?) Jurassic,
2 (Nokleberg and others, 19i9; Pavlis and Crouse, 1989). Consists of: Late Jurassic to Early Crgtaceous, and mnd-Cretaceoqs (Albian to Cenomanian)
Jem Mafic and intermediate metaplitonic rocks (Late Jurassic)--Foliated to mylonitic plutonic ;:)?_;zla:;xizuﬁemblages (Winkler and others, 1981a) which young, in general, from
Unantub L aad: kpos rocks, dominantly diorite, but including quartz diorite and tonalite, comprise an ¢ et 1
: 2 estimated 80% of the unit.‘?Mineral assemblages of the diorites (<5% quartz), quartz 1 The age of accretion into the Chigach Gogan predates the Late Cretaceous
diorites (5-20% quartz), ard tonalites (>20% quartz) are essentially hornblende and to ;’a eO(‘:;ane ac: retllgn of the.Valdez C_;ro:p that is outbo_ard (south) of the'coq\plex,
N BUANKISIA 61927017" 144953115 Metadiorite 71 0on 15344 Wrangellia albitized plagioclase + quaitz biotite, and chlorite. Unit recrystallized and altered %_llll I;:f)StHate; E e o lt!st.ma}t)nx rocks in t ggonluplex,lwhxgh ?re of Late Tnafssu; agei._
2 BUANKIB6A 61°23'46" 145°00'45" Metagranodiorite  Zircon 309+11 Wrangellia  Aleinikoff et al., to varying degrees with patial to complete replacement of hornblende by actinolite, b vt Cats e S G T By MO T i o
Sphene 200-220 1988 epidote, and chlorite and d plagioclase by epidote, sericite, and calcite. Accessory the YNSumt Cxoip, KelprBuy SHoof; Dkt Gmpten: e devinntionauy s2poed in
minerals include apatite, shene, and zircon(?) the northern part of the Chugach terrane a.nd in the Yakutat area to the east and west
Jemt Trondhjemite gneiss (Late Jurasic?)--Two small plutons and numerous highly deformed of the map area (Plafker and others, 197, Jones and others, 1987 Plafker, 1987)
Fission-Track Ages # {ms&h %;?t?grcsém:l;gitig;k;:h (::“ t;zu‘:glceratéieer:mlg::g:shi‘r:oacslsc:mgfa 20:1::::% Jlc Schist of Liberty Creek (Middle Jurassic or older)-- Regionally metamorphosed and
near tﬁ‘e Border Ranges failt in the mag area and east :f the map argeal near the p;? lydef?lrmed greqnsc?ns}t‘ a'&‘:, blue;chlst o ¢ el TS ARy it L2k ynie wong
Number Ps6 Fossil Pi Induced Neutron Tracks Apparent Copper River. Rocks are uiiformly white and consist of 75-90% plagioclase that is :h?s ‘ll;;rl: e‘;l'tr;nn(;:l;?lltl:) (t)he‘ r:ap al:gzc T:'Aeer:«:ﬁh(:::t;,)nltzz:?)v.vigntlget;:nviv::l:?;? t?:dagg
of x10 tracks x10 tracks dose x10 counted age pervasively albitized, and 1025% quartz with from 0-10% muscovite + sparse epidote is the Border Ranges fault. which .is marked by a broad. near-vertical., sh > £
grains t/em®  counted t/cm counted n/ecm (Ma) and chlorite. Generally strogly foliated and (or) lineated. Primary textures strongly 2 8 : Y N g 0% v i
modified or obliterated byintense ductile deformation and recrystallization with §ch|stose sstpastine sud Siveugly Sptbait ul.tramafnc 1008 thentuiidh sonixot
trondhjemite bodies commaly flattened into the foliation, or into pods and lenses :-i)clll(l: S::on:tilr;?tte af:: l;it::e:as‘;‘:::;i::e:gx;ng zrgﬁznzf :lt;glrlg g oy
4 BLANKIS1 61927117 1440531151 Metadiorite Apatite 6 0.315 175 4,53 1257 10.2 3125 42.4 + 7.0 aligned with the foliation arl lineation of enclosing rocks. In local low-strain zones, ¥ Mgienl vel" fine- to ?i);w_ rained (r:y tl Oigi 2 b toi9
Sphene 2 4.18 334 6.88 239 1T 3223 48.7 + 8.4 trondhjemite crops out as dies that clearly cut across the enclosing rocks. More than histf 5. 4 1 bl ’ idi -°; y = ot mml,b.raregr' 2 hi 2
Zircon 6 6.12 1304 10. 1075 1.17 3223 42.3 + 3.8 one generation of metatronhjemite may be present in the unit gl’eeltlSC 'sl .?cles r:jnnehr_z: ass_em) a[gets (ep; :;tg-n'ch, a'::tmo 1te—ah' b omg,
6 B4APP219  61°29'25" 144°46'55" Muscovite-biotite  Apatite 6 0.2%1* 12Y; 3.89 945 9.93 3125 39.8 + 7.6 Ja Gneissic amphibolite (Late Jurssic?)--Rocks of uncertain protolith that are relatively g:grxzh::schi’nﬂ fv(:.,wl renilﬂilcmaeiersn tf)“;a?efv ;lntt'ntx i greer_n;c = a:rg e b.ar:)ls
tonalite Zircon 5 10.5 920 ) F 753 1.17 3223 42.6 + 4.5 common in small areas. Theiocks are intrusive into the metasedimentary rocks in one amounts of very fine-grained blue amphibole (< 0 ll meme)rs;h‘;xvtl ise r::ir:lla;?rl:)gsi\;:n?rh:
locality which suggests that 1e unit is most likely a mafic variant of the metaplutonic 1 han . B : < . 2
. : e ! , o v - hist locally contains minor sphene and hematite; lawsonite has
suite with which it is spatilly associated. Typically medium- to coarse-grained, EONSOR N REOSD D P : =
moderately foliated hornblade-plagioclase rock. Locally, grades into intermediate beell)\ found at Omlil ; l.ouj,ahtz fl\_Vm;(ler 'cmdd others, l9slla, c). Highly deformed
metaplutonic rocks @cm anl is intimately deformed with them. Metatrondhjemite ,c-ar onaceoushgg;ap_nlt‘[c.) g 1;e peghesed 5 ]s v g SORNRSEERG Teyats b 2
*analyses by D.L. Turner, Alaska Cooperative Geochronology Laboratory. stringers and pods ubiquitas and are characteristically locally deformed into tight i me]lers't - kw't S04 91 e B SMIG FOchs. SSnchiueas B e i
*Anal yses by T.C. Onstott and V.L. Sisson, Sisson and Onstott, 1986. ptygmatic folds. : 3 m;tavo c;g'c FOCKS SUBSRSEAILOTIEIN 418 N—type rpnd-ocean ridge basalts (Plafker a{\d
#pnalyses by J.N. Aleinikoff, U.S. Geological Survey. FPg Metagranodiorite (Middle Pennylvanian)--Underlies an area estimated to be <l km? in ?t f .} f9t)h Thetse c:ata,. togetll(!er o thehl'thﬁlogthf th;' s?guence 15 resiot
Analyses by C.W. Naesser, U.S. Geological Survey. a cirque just east of theRichardson Highway (map locality no. 2). Foliated extures of the metavolcanic rocks, suggest that the schist of Liberty Crepk is an
metagranodiorite is 8 remnst.of 8 larger pluten engulfed in younger plutonic rocks. oceanic assemblage of basglt flow§, breccias, and tuff .wn.h mtergalated argx]lacqous
Distribution and contact reitionships are unknown. Consists of an estimated 45% sl sparse.calcareous . se_d hegary tooks, Schiat i ductitply deforthed into
plagioclase, 30% quartz, 15%potassic feldspar, and 10% epidote with <1% hornblende soutl_: verging chevron and isoclinal folds and sparse, yahhger, supgrlmposed, north
altered to epidote, and accesory tourmaline, sphene, and stilpnomelane. verging folds (Nokleberg and others, 1989). Mostly thin to medium layered, but
: : # Age data--The Pensylvanian blastomylonitic granodiorite is dated by U-Pb locally massive. Mulhm'eter-st_:al.e crqnulak:.d lamination is characte;xsnc. Rarel_y, the
Geology compnled from Winkler and others ( 1981a), zircon analysis at 309 + 11 M (no. 2, Table 1). Coeval and probably comagmatic with Ip:)z:?bl;as;ill‘l,ce) ‘srg‘::zg!:s‘ g’;::;b';: 2.":;'" l'sl:nag str]ucture? su_%gesu;/el ol'kbr :‘ccna 1"‘1
. : . variably metamorphosed toinmetamorphosed granodiorite, metagranite, monzonit S reccia. Becau e structural complexity and lack of marker
unpublished mapping by Wallace (1981), and mapping and syenite plutons are widéy distributed to thg east and north ingthe Chitina Vallev horizons, the stratigraphic thickness of. the sequence is unknown. Structural thickness
by R.G. Coleman (]984)’ G.W. Crouse (1984), J.S. Lull Table 2 Fossils from the map area and southern Wrangell Moutains (Aleinikoff and others, 1988; Gardner and others, is at least 5 km in the widest part of the outcrop belt. . % -
lis. G.H . 1988: Plafker and others, 139) Age data--Protolith age for the unit is broadly constrained as Middle Jurassic
(1984, 1986), W.J. Nokleberg (1984), T.L. Pavlis, G.H. ; ikt : or older. Its position in th ti lex indi ly that it i
The metadiorite has| Late Jurassic emplacement age of 153 + 4 Ma based on t position 1n the gcoretionary:complex mdicates only. that it is probably
Pessel (1984), George Plafker (1972, 1984, 1988), }l{.C. U-Pb zircon analysis (no. 4, able 1); K-Ar dates on hornblende from the dioritic and oclg::;ﬂt;;;?o ‘tlll\ee ;zs:»thmeamtorp:o;ﬂ UW?".-I;."”S:’C toMmégl—C;etace?u; M‘éﬂugh
Roback (1984), V.B. Sisson (1984), and W.K. Wallace : = tonalitic rocks in the suite lield comparable ages but with a wider spread due to 407 5 139 S et T RERES B PRSI M oh
1984 ( )a ( )s Map No. Sample No.  Fossils Identified Age partial resetting (nos. 5, 8, 1, Table 1). Early Cretaceous K -Ar ages of 110 Ma from ?‘r /Ar”” age of 186 + 1.5 Ma fl:om phengite in rocks inferred to be correlative in
( )- 19 84APRI69  Archaeodictvomitra(?) sp. aff. A. simplex  Early Cretaceous, a granodiorite (no. 7, Table ) in the map area and 133 Ma from a trondhjemite just ;(e Aw eStﬁr? Vald:z quadrangle (Sisson and Onstott, 1986; Piafker and others, 1989).
Pessagno probably Hauterivian east of the map area (Winklr and others, 1981a) are tentatively interpreted as most _d L e—rloc - ABOS of °';-e sample of blueschist in the map area (no. 12, Table 1
Archaeodictyomitra(?) vulgaris to Aptian probably reset by Late Craceous deformation and by early Tertiary plutonism; an “;{0 iy esd]ustdeast of the map area (Plafker and others, 1989), obtained for
Pessagno however, a Cretaceous igneds event is an alternative possibility (Plafker and others, very line grained an she?red whgle rock samples, are interpreted as re-set. The
Alkhncottictubmitn(®) sp.. 1589). Fission-track data b % métadior e b ; schist of. Liberty Creek is tentatively correlated with the dated blueschist and
Sl p ). C ] etadiorite sample (no. 4, Table 1) yields closely greenschist of the Iceberg Lake unit in the western Valdez quadrangle, based on
5 Bl ?Cecrops sp. similar ages for sphene (48. + 8.4 Ma), zircon (42.3 + 3.8 Ma), and apatite (42.4 + i . . . s 5 E ” :
Base USGS topographic series: Valdez, Alaska A-4 Patulibacchium sp. 7.0 Ma) which suggests rapi uplift and cooling through the annealing tempef'atures structural position, overall lithologic and geochemical similarities, and metamorphism.
(1953), B-3 (1951), B-4 (1951), C-3 (1951), C-4 Thanarla sp. aff. T. conica Aliev of the plutonic suite in theniddle to late Eocene (Plafker and others, 1989). The irobable% colrrelatxl\:e bluesgh:s:‘umtf is distributed as small slices along the Border
(1951) D-4 (19 49) Jurassic metaplutonic rockiare coeval and comagmatic with the Chitina Valley L:ng:s au1;7t§. tcedw'St '3 tt: oy c‘:gylgla ;rea f ndl;)gGKod:ak S e
s . Identifications by C. D. Blome, U. S, Geological Survey (writien communication, 1988) batholith to the east (Plafkeand others, 1989). Late Jurassic plutonic rocks (Jgd) of o e AT Mty Csniadadd )
* comparable age, that are exosed discontinuously along the southern margin of the
Peninsular terrane in the ma area and to the west in the Valdez quadrangle (Winkler
and others, 1981a), may alscbe part of this magmatic belt. If so, the Wrangellia and
Peninsular terranes were jutaposed by at least Late Jurassic time
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] O 2 4 6 8 1 O Kilometers BRF 1 - Border Ranges fault between ChuQaCh and Wrange"'a terranes. levels indicated by mineral assemblages, and refraction velocities (Fuis and others, 1989) L 4
| 1 | 1 | 1 1 N | L | BRF 2 - Border Ranges fault between Chugach and Peninsular terranes. of rock units.
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